. Arrowheads indicate dense compartments for both labels. Scale bar: 1 μm. (E) Pearson's correlation coefficient (PCC, mean ± SD) between 3 Mb probe signal and DAPI, before or after DAPI channel shift (3 voxels in x/y/z). *** corresponds to p-value <0.0001 using Wilcoxon matched-pairs signed rank test, 20 nuclei were analyzed. (F) DAPI intensity (mean ± SD) of the 3 Mb probe local maxima, normalized to the mean DAPI intensity of the 3D segmented 3 Mb probe. Ratios were calculated per image (7 images/55 nuclei in total). Probe 2 (green) has an oligonucleotide coverage of 1/3 of probe 1 (magenta), and is added in molar excess compared to probe 1 (at least 3:1 ratio), allowing efficient colabeling of the same region. The probe 2 signal is increased using complementary secondary oligonucleotides carrying 2 additional fluorophores. On the right, Hi-C map around a single TAD (Black1), labeled with the two sets of probes. (B) Double labeled Black1 TAD (maximum projection). On the right, PCC between probe 1 and probe 2 intensities. 15 nuclei were analyzed, the black line indicates the mean. (C) Examples of dual FISH labeling (maximum projections) with the 3 Mb probe and single epigenetic domains (Blue2, Black1 or Red2, indicated with arrowheads). Right panel: intensity distributions of the two probes along the yellow line. (D) Average Oligopaint coverage of the 3 Mb probe in the whole region and in specific epigenetic domains targeted with single domain probes. (E) Cis-decay curves (contact probability as a function of genomic distance) within the single domains calculated in S2R+ Hi-C. On bottom left of the plots, the slope of fitted linear regression (dashed gray lines) are indicated. Scale bars: 1 µm. and probe 1 (X-axis) versus probe 2 and probe 3 (Y-axis) from FISH experiments (red) and inferred model (gray). (E) Schematic representations of 3D chromatin structure scenarios that might explain FISH experiments with equidistant probes used here. Scenario 1 (S1) represents conformations where the intra-TAD (2-1) physical distance is shorter than the inter-TAD (2-3), consistent with the formation of an individual nano-compartment for each TAD. When the intra-TAD distance is larger than the inter-TAD one, we envisaged two different scenarios: in scenario 2 (S2) the shorter inter-TAD distance is due to intermingling between TADs and loss of individual TAD nano-compartments, while in scenario 3 (S3), this is due to a change of relative spatial positioning of the TADs with maintenance of two separated nano-compartments corresponding to each of the TADs. (F) Illustration of the computation of the overlap fraction in 2D between two ensembles of points (symbols). Dashed lines represents the convex envelopes of each ensemble (purple and blue for TAD 1 and TAD 2, respectively). The overlap fraction quantifies the proportion of points that belongs to the intersection between the two envelopes (gray area). 
